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ABSTRACT 


This study attempts to determine whether developing coun- 
tries differ with regard to the impact that military and so- 
cial expenditures have on their overall rates of economic 
growth. A discriminant analysis of sixty-seven developing 
countries indicated that based on a relatively small number 
of discriminating variables developing countries could be 
categorized as either relatively dynamic or undynamic. 
Through a multivariate analysis of socio-economic data this 
study concludes that: 1) military expenditures are positive- 
ly related to social expenditures and economic growth for the 
less economically dynamic developing countries and 2) mili- 
tary expenditures are negatively related to social expendi- 
tures and economic growth for the more economically dynamic 
developing countries. The analysis of economic growth and 
expenditure models also suggest that Latin America is not 
unique as a region when compared to the other developing 
countries of the world. The findings of this study are in- 
tended to contribute to the formulation of a general theory 


of defense expenditures and economic growth. 
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I. “dINTROPVCIISN 


The purpose Of this study is to examine thewcrpectcue. 
defense and selected social expenditures upon economic growth. 
This examination involves a cross-sectional, multivariate 
analysis of socio-economic data gathered from 96 developing 
countries around the world. Particular attention is paid to 
the Latin American case to determine if these countries dif- 
fer significantly from other countries of the world. 

The first notable work involving factors that affect 
economic development was conducted by Benoit in the 1970's. 
Benoit found that his, "...evidence does not indicate that 
defense has any net adverse effect on growth in developing 
countries." [{Ref. l:p. XIX] Benoit further suggested that 
defense programs made some positive contribution to civilian 
economies, such as (1) providing manpower training, (2) sup- 
plying dual use infrastructure such as roads, bridges, ports 
and communications facilities, (3) construction by the mili-~ 
tary of schools and clinics and (4) providing security for 
CiviliansestReb. Tepe 17): 

A recent study by Frederiksen and Looney hypothesized 
that, "...the impact of added defense expenditures may be 
either positive or negative and will depend on the resource 
constraints faced by individual developing nations." [Ref. 


2:p. 113] They found that, "...defense expenditures do not 


compete excessively for scarce resources in countries which 
are relatively resource unconstrained... (While) countries 
suffering from a relative lack of resources experience no 
statistically discernible effect on economic growth from de- 
fense spending." [Ref. 2:p. 124] 

As a follow-on to the above studies, this study intends 
to examine the relative contribution of defense and other 
government expenditures such as health and education to eco- 
nomic growth. This study should provide results that will 
add to a general theory of defense expenditures and economic 
growth. 

The hypothesis of this study is that smaller less econom- 
ically developed countries will sacrifice social expenditures 
in favor of defense while more economically dynamic countries 
will be able to maintain a desired level of defense prepared- 
ness while supporting social needs. This is based upon the 
assumption that military expenditures have a positive effect 
On economic growth while sociai expenditures have a negative 
effect on growth. The effect of defense and social expendi- 
tures on growth will be ascertained by the application of a 
regression equation upon the developing countries which will 
be divided into two groups according to their degree of ur- 
banization and economic size (gross domestic product). The 
regression equation will reflect economic growth based upon 
variables derived from a factor analysis. The developing 
countries will be divided into economically dynamic groups 


through the use of a discriminant analysis. 
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Benoit's observation that, "Relatively secure areas like 
Latin America, ..., had generally low defense burdens" [Ref. 
l:p. 2], led to a@ further investigation in this ised, see 
determine the uniqueness of the Latin American case. The 
regression equation will first be applied to the Latin Ameri- 
Can countries as a region and then £0 its econemicallyvec aaa. 
ic groups of countries and compared in each instance to the 
corresponding group of the remaining developing countries of 
the world. 

In Chapter II, a more detailed methodology is presented 
and followed in Chapter III by the findings of each step of 
the analysis. Finally, the conclusions indicate that the 


hypothesis is generally supported by the evidence. 
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The principle methods of analysis used in this study were 
factor analysis, regression analysis and discriminant analy- 
Sis. Several steps in the study were aided through the use 
of correlation analysis, stepwise regression analysis and 
stepwise discriminant analysis. The programs for each analy- 


Sis utilized the Statistical Analysis System (SAS) [Ref. 3]. 


A. DATA AND VARIABLE SELECTION 
The 96 developing countries selected for this are listed 
by region of the world in Table I. The principal variables 
reflecting economic and development were operationalized 
using economic and social variables chosen from an extensive 
data base. The data base was extracted from publications 
issued by the International Monetary Fund [Ref. 4], Yales 
University [Ref. 5], and the World Bank [Ref. 6]. Economic 
data were primarily used because (1) they are empirically ob- 
servable, (2) they are valid in that they are directly indic- 
ative of growth and (3) they are reliable since they can be 
applied with consistent results and they apply the same 
measurement to all observations. The variables selected as 
shown in Table II were grouped as follows: 
1. Economic Growth: Variables were chosen to reflect 
average annual growth in Gross National Product (GNP), 


Gross Domestic Product (GDP), investment, savings, 
imports and exports. The periods of annual growth 
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ranged from 5 to 22 years during the time period from 
IS60" £6 19372 


2. Structural Indicators: These variables measure govern- 
ment comsumption, revenues and debt. Private consump- 
tion, social spending and military expenditures were 
also included. 

3. Other Indicators: These variables were chosen to re- 
flect shifts in the population, the labor force, feed 
production and energy production associated with gen- 
eral economic development. 

B. FACTOR ANALYSIS 

The first factor analysis applied in this study was used 
to determine the best indicators of economic growth. This 
analysis provides this information by reducing the 29 select- 
ed variables into a number of independent groups or factors. 
Each factor included variables that reflected some major as- 
pect of economic growth. The weight a variable carried ina 
given factor was indicated by an associated number called its 
factor loading. The highest loading variable in each factor 
of the orthogonally rotated transformation matrix was then 


used to represent that factor in a subsequent regression 


analysis. 


C. REGRESSION ANALYSIS 

Regression analysis was used to develop the model equa- 
tion for economic growth necessary to test the hypothesis of 
this study. Selected variables from the factor analysis pro- 
vided the independent and dependent variables for the equa- 
tion. The dependent variable was selected as the best 


indicator of economic growth. The independent variables with 
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Pomme cOrrelation that were selected explained some propor- 
tion of the variance in the growth indicator variable. The 
test variables representing growth in military and social 
spending were added at this point to complete the model. 

A stepwise regression analysis was utilized to determine 
the best order of the independent variables in the model. 
This analysis ranked the variables in order of their contri- 
bution to explaining the variance in the dependent variable. 

The resulting model provided a gross indication of the 
relationship between military and social expenditures and 
economic growth for all of the developing countries in the 


study. 


D. DISCRIMINANT ANALYSIS 

Discriminant analysis was used to divide the 96 countries 
in this study into groups according to their level of develop- 
ment. The variables used in this analysis were selected by 
using the results from a second factor analysis and a step- 
Wise discriminant analysis. 

From this factor analysis the principle variables re- 
flecting the level of economic development were operation- 
alized using economic and social variables from the data base. 
At this point the data base was expanded to include data pub- 
lished by R. L. Sivard [Ref. 7]. In addition to several 
growth related variables from the first factor analysis more 
variables were added to reflect the absolute level of econo- 


mic and social development in the years 1976 through 1982. 
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The variables are listed in Table III. Economic indicators 
included GDP, investment, savings, imports and exports. 
Structural indicators included government consumption, reve- 
nues and debt and private consumption, social and military 
expenditures. Other indicators included life expectancy, 
calories per capita and labor shifts. 

The second factor analysis, like the first, provided in- 
dependent groupings for the variables as factors. The lead- 
ing variables in each of these factors were then put into 
the discriminant analysis. 

The discriminant analysis divided the countries in the 
study into two groups based on the above input variables. 
The probability of the correct placement of each country in 
a group was also provided. These probabilities were used as 
a measure of how well the input variables used in the analy- 
Sis split the countries into two groups. The standard for 
this study was to have a majority of the countries placement 


probability above 80 percent. 


EB; TJESE Cb eete Ope 

In oraGer to provide the evidence necessary to support the 
hypothesis the model was tested. The test was conducted by 
applying the model to each of the two groups of countries de- 
rived from the discriminant analysis. 

In order to prove the Latin American case the model was 


first applied to all the Latin American countries. Then the 
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DESCRIPTIONS FOR VARIABLES 
USED aie 
SECOND FACTOR ANALYSIS 


Average annual growth in energy production 1940-75 
Average annual growth per capita of GNP 1960-76 

Index of average per capita food production 1974-76 
Average annual growth in energy production 1960-75 
External public debt as a percentage of GNP 1974 
Merchandise imports 1976 

Average annual increase in imports 1970-74 

Average annual growth of labor force 1970-82 

Urban population as a percentage of total population 1982 
Average annual growth of urban population 1970-82 

Average annual growth of military expenditure as a 
percentage of GNP 1945-78 

Average annual growth of public education and health 
expenditure as a percentage of GNP 1945-78 

Average annual growth of the percentage of labor in 
agriculture 1960-77 
Average annual growth of 
industry 1960-77 
Average annual growth of 
services 1960-77 
Average annual growth of 
Average annual growth of 
Average annual growth of gross domestic investment 1970-82 
Life expectancy at birth 1982 

Machine and transport equipment as a percentage of 
merchandise exports 1981 

Other manufactures as a percentage of merchandise 

exports 1981 

GDP 1982 

Textile and clothing as a percentage of merchandise 
exports 1981 

Other primary commodities as a percentage of 

merchandise exports 1981 

Average annual growth of services 1970-82 

Average annual growth of industry 1970-82 

Average annual growth of manufacturing 1970-82 

Gross domestic savings as a percentage of GDP 1982 

Average annual growth of debt service as a percentage 

of GNP 1970-82 

Exports of goods and services as a percentage of GDP 1982 
Average annual growth of agriculture 1970-82 

Fuels, minerals and metals as a percentage of 

merchandise exports 1981 

Calories per capita 1979 

Percentage of population with safe water 1979 

Infant mortality rate 1979] 


the percentage of labor in 
the percentage of labor in 


exports 1940-82 
GDP 1970-82 


dy 


model was applied to the two groups of Latin American coun- 
tries provided by the discriminant analysis. 

The results of each application of the model to the gen- 
eral world case and the specific case of Latin America were 


compared in order to support the hypothesis of this study. 
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Pie LiNDINGS Or THE STUDY 


ima this chapter the findings of the study are presented. 
Several tables are included to help summarize the results of 
the study. In addition to the findings some further method- 
Ologies are introduced that more accurately describe the 
actual progression of the study. These methodologies were 
utilized to better operationalize the principal hypothesis 


through a systematic and objective variable selection process. 


meee kReESoULIS OF THE FIRST FACTOR ANALYSIS 

As indicated in Chapter II the first factor analysis was 
applied in this study to determine the best indicators of 
economic growth. The results of the orthogonally rotated 
factor analysis, shown in Table IV, indicated that 99 percent 
of the variance in the 28 selected variables could be account- 
ed for by six factors. Factor one grouped variables that re- 
Flected central government fiscal activity including revenues 
and expenses. Factor two depicted aggregate economic varia- 
bles like GNP and GDP along with investment and savings. 
Factor three primarily reflected labor force movements in in- 
dustry and services and GNP growth. Factor four included 
both government and private consumption variables along with 
several more labor shift variables. Factor five reflected 


the growth of the urban population. Factor six included both 
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Peete Gebt and debt service varlables and another urbaniza- 
mien indicator. 

The values of the factor loadings shown in Table IV cor- 
responded to the extent of the correlation between each vari- 


able and factor. The program flagged values greater than .34 


with an asterisk. Only 28 countries were used on the analy- 
Sis. The remaining 68 countires were omitted due to missing 
data. 


The highest loading variables in each of the six factors 
were selected for the regression analysis. The variables in- 


Sided YGCRY, YGGNPPB, YLFPISG, YPCYSG, UPPA84 and DSGG84. 


See oULTS OF THE REGRESSION ANALYSIS 

In order to build a model equation for economic growth 
using the leading variables from each factor listed above 
were put into a regression analysis. Of the six variables 
available YGGNPPB was designated as the best dependent varia- 
ble to represent overall economic growth. The remaining five 
variables were put into the program as independent variables. 

The results of the regression analysis are shown in Table 
V. Based on 50 countries the correlation coefficient for the 
equation was only .0041. This result indicated that five in- 
dependent variables explained less than one percent of the 
variation in YGGNPPB. The weakness of the equation was also 
apparent in the low f-value for the equation, the low t-sta- 
Eistic fOr Gach variable parameter and by the fact that the 
residual error of only three countries fell within two 
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standard deviations of center. This model, while objective, 
was not considered significant enough to represent economic 
growth. The standard for the model was set at having a cor= 
relation coefficient of .50 or better. Due to these results 
an alternative method for variable selection was deemed 
necessary. 

The second iteration of the variable selection was more 
subjective. A single factor was chosen from the factor analy- 
sys that best represented overall economic growth. Factor 
two was selected since it contained three aggregate measures 
of GNP and GDP along with other indicators of domestic in- 
vestment and savings. In order to select the best variables 
for the model another product of the factor analysis, the 
correlation analysis, was consulted. 

As shown in Table VI the variables in the correlation 
analysis were listed ina matrix. The variables in factor 
two are listed horizontally while all 28 variables are listed 
vertically. Correlation values are indicated for each pair 
of variables with values above .35 flagged with an asterisk. 
The objective of the variable selection using the correlation 
takle was to select a dependent variable then select independ- 
ent variables that are highly correlated with it but not cor- 
related with each other. 

In this investigation YGGNPPB, GDPGB84 and GNPG78 were 
chosen as possible dependent variables. GDIGA84, GDIGB84, 


YIYSG and GDSVG84 were chosen as possible independent 
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variables. The first step in reducing the possibilities was 
to select the dependent and independent variables with the 
highest correlation. The table showed that GDPGB84 and 
GDIGB84 had the highest correlation which was 86. Then using 
GDPGB84 as the best dependent variable the other independent 
variables were tested with it. GDSVG84 had the next highest 
correlation at 59 but was deleted due to its high correla- 
tion with GDIGB84 at 57. YIYSG had a correlation with 
GDPGB84 of 45 but was deleted since it measured gross domes- 
tic investment over a similar period as GDIGB84. GDIGA84 

had a correlation value of 43 and was selected for the equa- 
tion. In sum, the analysis of the correlation values pro- 
duced GDPGB84 as the independent variable for the equation 
with GDIGB84 and GDIGA84 as the independent variables. At 
this point the two test variables, YMEYSG and YETYSG, were 
introduced as independent variables into the equation. These 
two variables also did not correlate highly with the other 
independent variables. 

Having the principal and test variables for the growth 
equation model the next step taken was to do a stepwise re- 
gression analysis. This was done to determine if the varia- 
bles collectively yielded a significant correlation and, if 
so, to find the best order of the independent variables in 
the equation. 

The results of the stepwise regression analysis were 


based on data from 56 countries. The independent variables 
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meeccam oy the analysis in order of their contribution to 
the variation in GDPGB84 were: 

(1)  GDIGB84 with an r-squared of .60, 

(2) YMEYSG with a cumulative r-sguared of .63 and 

(3)  GDIGA84 with a cumulative r-squared of .65. 
PoeyoG did not meet the .15 significance level for entry 
into the equation but was retained as a test variable for 
the subsequent regression analysis. 

The results of the regression analysis are shown in Table 
VII. Of the 96 countries in the sample 40 were deleted due 
to missing data. Each country is listed with an estimate of 
GDPGB84 based on the independent variables selected for the 
equation. Also shown are the residuals, a plot of the stu- 
dent's residual and Cook's D. Based on the r-sguared value 
of .65 the independent variables explain 65 percent of the 
Variation in GDPGB84. For each of the independent variables 
and the intercept a parameter estimate, a t-statistic and 
other information is provided. The F-value for the equation 
mem2e.7)with a probability just under 100 percent. The de- 
grees of freedom for the equation is 55. Table VIII summa- 
rizes some of this data as variables were added to the 
eguation. The lack of fluctuation in the values of the para- 
meter estimate for each variable confirmed that the independ- 
ent variables have little or no correlation between 
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TABI Ea ei 
REGRESSION MATRIX OF THE ECONOMIC GROWTH MODEL 
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The resulting model was constructed: 


GDPGB84=2.1 + .33 GDIGB84 + 2.35 YMEYSG + .07 GDIGA84 - .36 YETYSG 


This model provides a gross indication through the signs 

(+ or ~) that military expenditures are positively related to 
growth while social expenditures are negatively related to 
economic growth. Further analysis was conducted to divide 
the sample of 96 developing countries into relatively rich 
and poor groups through the use of factor and discriminant 


analysis. 


eee RESULIS OF THE DISCRIMINANT ANALYSIS 

In order to divide the 96 developing countries into two 
groups according to their overall level of development two 
further analytical steps were necessary. The first step in- 
volved another variable selection using a second factor anal- 
ysis. The second step involved taking the variables produced 
by the factor analysis and using them to conduct a discrim- 
inant analysis. 

Using the 35 variables contained in Table III which re- 
Flected levels of development as well as economic growth a 
second factor analysis was conducted. The results of this 
factor analysis, shown in Table IX, are in the form of a or- 
thogonal transformation matrix. The program specified that 
99 percent of the variance in the input variables could be 


accounted for by six factors. Factor one grouped variables 
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that reflect energy consumption, life expectancy in 1982, 
calories per capita, merchandise imports and exports, and 
Mebanization. Factor two depicted growth in GDP, industry, 
services, manufacturing, and domestic investment. Factor 
three was predominated by variables that reflected the growth 
of exports. Factor four consisted primarily of labor shifts 
in agriculture and industry. Factor five consisted solely 
of fuels, minerals and metals exports. Factor six reflected 
the labor shift in services and also the two test variables, 
YMEYSG and YETYSG. Only 43 countries were used by the pro- 
gram. The remaining countries were omitted due to missing 
data. The highest loading variables in each of the factors 
were selected for use in the subsequent discriminant analysis. 
A discriminant analysis was run using the six variables 
from the factor analysis. These variables included ECPER/78, 
GDPGB84, EB84, YLFPAGSG, FEB84 and YLFPSSG. The results of 
the discriminant analysis are shown in Table X. In the first 
column the table listed the 57 countries for which data was 
available according to the variables selected. The second 
Setumni Listed the original group, 0 or l, in which each coun- 
try was placed on an ‘a priori’ basis. The third column 
listed the group into which each country was placed by the 
program based on the six variables used for the analysis. 
An asterisk, added by the program, indicated that the group 
Status of a country was changed from its ‘a priori’ designa- 


tion. The last two columns indicate the posterior probability 
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mum lacement by the program 2nto either group O or group l. 
As indicated in Chapter II, the standard for this study was 
to have the placement probability for most of the countries 
above 80 percent. As shown in the table only 21 of the 57 
countries meet the 80 percent criterion. At this point 
another process, the stepwise discriminant analysis, was ap- 
plied to the 35 selected variables in an attempt to achieve 
more acceptable results for the discriminant analysis. 

The stepwise discriminant analysis used a selection pro- 
cess to find whith variables among the 35 variables used for 
this segment of the study that best showed the differences 
between the country groupings. The 35 variables were divided 
and put into three stepwise discriminant analysis programs 


Since all of the variables could not be handled by a single 


program. The results of the three programs are shown in 
Table XI. Each summary listed the results for the correspond- 
ing input variables. The summary also included data on the 


number of steps taken in the analysis to find the best dis- 
Criminating variables for the two groups. Wilks' lambda, 
which is the program's primary selection tool, the F-statis- 
tic and the r-squared values for each step are also included. 
Since three programs were run in the stepwise discrimi- 
nant analysis, action was deemed necessary to ensure that 
correlation between the output variables was minimized prior 
to their use in a final discriminant analysis. The correla- 


tion analysis shown in Table XII was consulted. This table 
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was produced by the second factor analysis. Comrelatiene 
above 50 were considered unacceptable. The variable selec- 
tion began with the elimination of MTZ78 which had a corre- 
lation of 73 with UPPB84 and one of 87 with GDPB84. The only 
other correlation above 50 was between SGB84 and GDPGB84. 

The choice between the two variables was based on data avail- 
ability. GDPGB84 was selected since its data was available 
for 84 countries while data for SGB84 was available for only 
72 countries. With the loss of SGB84 and MTZ78 a decision 
was made to include FPER78 into the group of variables for 
the subsequent discriminant analysis. This decision was 
based on the need for an additional variable in the group to 
reflect the possibilities for the human condition. In sum, 
the variables selected for the discriminant analysis now in- 
cluded UPPB84, GDPGB84, PDPB78, YLFPAGSG, YETYSG, GDPB84 and 
FPER78. 

The results of the discriminant analysis using the varia- 
bles listed above are shown in Table XIII. The analysis pro- 
duced 67 countries with 48 countries placed in group O and 19 
countries placed in group 1. Only 13 countries had a proba- 
bility of placement below 80 percent. In sum, the results 
of the discriminant analysis were considered acceptable. 

The final phase of the discriminant analysis was to deter- 
mine the economic size represented by the two groups. This 
determination was made through the examination of the mean 


values of the variables used to discriminate between the two 
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groups. As shown in Table XIV, the mean values of GDP, the 
growth of GDP, and urbanization are higher foreerou pecan 
for group 0. Soe £er the purposes GE ehis Study coumeates 

in group l were designated more economically dynamic while 
the countries in group 0 were designated less economically 
dynamic. In sum, the group membership of each country in 
this phase of the study and the identity of that group was 
considered certain enough to provide a basis for the test of 


the hypothesis using the model for economic growth. 


D. RESUERTSSOneeie TEST OF THR eioOpe tr 

The economic growth model derived in Section B of this 
chapter was tested in order to provide evidence to support 
the hypothesis. This evidence would be in the algebraic sign 
of the test variables, YMEYSG and YETYSG. The model was test- 
ed by applying it to each of the two groups, the less econom- 
ically dynamic countries or group 0 and the more economically 
dynamic countries or group 1, found through the discriminant 
analysis. In order to test the uniqueness of the Latin 
American case the model was applied to the remaining group 0 
and group 1 countries respectively. The results of each test 
were then compared. Another test of the Latin American case 
involved the addition of a dummy variable into the economic 
growth model and testing the group 0 and group 1 countries 
again. 

The results of the model test for the 45 countries in 


group 0 are shown in Table XV. In the variable and parameter 


40 


PABEES ALY 


RESULTS OF THE GROUP MEANS ANALYSIS 


VAR TABLE 


UF FRB 4 
GDF GRG4 
FDP E 783 
Pee ha SG 
fee | rol; 
een 7S 
GDFRR4 


4l 


GROUF 


C) 


ot. SY 
eeneoeg 
ee 
.0e 
es 
oa > 


9049.85 


(SRQOUF 
L 


= 
uJ 


228 70 
ene 
er ag 

wer ed 

aioen 

LL Gee. 
84ST ey 


TABLE XV 


RESULTS OF THE REGRESSION ON ALL GROUP 0 COUNTRIES 


wt 


SUP GA 


ae 


CEP VARIADLE: 


wo 
N© 
Ca 
OD 
Cr 
a. D> 
1 hes FO 
me) (wal OpySF 
= f=5) ah 
<6 Ju 
>t ee 
—_ @c 
(Ue 
ult nN AU es 
xn ~M 
Wetao 14 
pe, So len |e) > [lew 
IF O Rd 
CA ON One iG) ines 
a) 1Q 
SiN se 
f 


ILLIMAreN sy 
Ouse fare om 
mm Oo Prarur—4 
See OW FS 
DIMOSTAUE sy 
VIAF.OO wr ¢« 
Natal ¢ eo) 
ant 


ALG 


PROB > 


0) 


OR oHO 
Ens 


EG 
PARAMET 


UF 


VAR TABLE 


OMAM— 
MAID S$ 
rs pare bY 
Mant D 
Ch For 
MYM D 
ooeevee 


Ls |] cn JL wi Hh a eat 
' 


ana fNC 
CiGaeal (LN 
(aie) selenite 
Die lea yanilp= 
e®@¢e¢6¢ @« © 


oO 2097 


MY AMO DAY 
INnaOney OD 
tadoIN 

eee @ 


° 
$P-NOD 


Sore 
MHP -f 
NAA 0 
MMNIOM "2S 
TaMd)|sSoO 
OMNOM 
* ¢@@e¢ 6 
sab [Ce |e pone 


See eee ee ee koe! 





—=—_— 





He + tt tt 


ke 
7 
we 
a 
= 
a 
c 
~ 
aa 
wm 
~~ 
ye 
~ 

| «% 























mALOLAA LAPD ADIN HE BHENNID MIOMADOANMOMMNADODO & NW 
AIPKRMNRNCH ANN 19D NINO AND LSAMNAOSTY OANN AE AMaASr E ® 
OtoIn aca = fan A PON eas Oe NN AINOMNaA eS ONDA NF 
oeecuecesxseetrteteereeeerteerteeeteteet © # ® Fe 6 8G e Fee eeeeeeee 
ANDQDODOHDDON 29DD CA AHADNDA ADVADADAIDADSNIAIYNIOA =a 9D 
1) ] | 1 | 14 ee ! tt 14 1 
DIDOMMNMNIQA eOM 9 eT PFRIN IAN OCNDATH FODIDTORMIOMNS-fF oD O44 
APTOhMNahrDO TPFOOQ DR LNRM FHMOMNNDDOIMNINOROASD & AN 
oAQNADODODNMNO ONO O09 DIQO'N VU DNDD IM VAVnNNHNNOM FINN O-F WO O 
eee¢68¢8f6mUmtmC OhUC OhUC SU ee 6 e@hUm©¢ eeee#e eeeee#ee%e#eeeeee#t#ee ¢ @ e e 
oe ee oe oe roe ee een ee aio to | oA aa Ss ee = ad a etd Ho HH sd Ht HH SH — ond 
MOM FINDDINO eIAKR ODS OMEN ED EMTPRNAMIRO OPEN IWMIAADN er on 
FODMAMOVOO OTF MR OFT INN aM QAMNNODNODOIRNRENA SO 
TIN DOMAIN CIE Gat OMI rVUgd POR COOTER R= ODEN OVS FIONN SE 
eeD oD eM oe DEIN MN eeerepfe emery ef 2#:M em) © eTIN ep «© e 6N 
aa OHOMNaAS D-H FO NATHAN ANNAN ADAODAINAMOMAaAGN N aA 
Ins OT Ny Sit Ss 1 IN MEME r N MmELrm wi a6 
° Sd e ® e e e e . e e e * @ e e 
CT) a) eZ ] | 1 i] | 1 ' Gs es. t IND 
| 
MODPOAPFANG eMINO eLO PAM TING eMCOCPAMADAD OAANTHRIAN PN eh OMsD 
AOMOMMSF OS BIDE £7 ABMNADDS DMMOAMNOIFNOBUPETH~ODSIN MW AN 
ODQIMMNAPOAD ADDN OS PPHOAOMN RORIAWNOLION FVDANAAND | Ve 
eeee#oee © @ @ eee e oeeteee@ @ eepeM eOOD & © @ Ol) ete « e ery 
FAVS WUUIANAN FI FON AD WINS NIAIN NOIOSTOINDONSNMONE MD MM Ft 
NG SONI te) —_ rm 
° ® nr e e (Fa) 
al Lea) a) ] ] po | 
<{ 
DODD DVDD OO DOV ODYUVOVUVIODQVIA DOS DD OVIONONIA IVI OVIAINIOVOV’D 2) 
ASOD Do OOD OO Of 3. Ome > DO 2G0O 2S 7900900970 7OC0O 7 F000 20 93 
a7 IJOMN~HHOOOV0OG FN IA FIERO DM FORS OADM FOMIMOANODYD OANNS SF 
Metoeetreoee®eteeveete sont eMHeeeeteeot*e er *Oee #*D 2 *H 02 Fo © @ ts 
NIFH ONAIMEIAIAIA FI ME MIE DOM|R AIS SNS ANID FAST D ANIME N ANON UW 
oO o> t | wy Nd (oy Vx 
e e ® e e 5 
cr °% q t Ty “ITN 
DU 
Wize a =) «2% <I < <-f ad} Sea 72) aD os A 
Zola cet] C203, rel oO = <0 — ee 64 Catal ra. mat cf 
J4e25 @=Q2 =Os—< a> & AemOrAaa van 635 2 SGA Eo n> 
WYDYZPO NYNOWEXLMACY CY 2K~eKereeEwW BOO aAdaAqWe ee KIWI 
ITOQW Be OSE TU SH ete XX ONo Z265-2FIYaZ2OoDOD>Ydaeew 
MOS Sal a One ee EO Ww Za a a 
Ye DIDOWODO Dae ey qawWOHorqeqritor TloID xa aT Wt LL U, 
mF LOM RR EE FOE IN ELOY EONRLO IR DW DOL DIN DE JAIN XZ i) 2) 
ARIAS INDOM NROIAGVMSMN OM DADC NMFNO~DOOAN Bis Beli es eg oe ange ors 5 
Lh EM hh th AI NI ALAIN IO LD OT PPE BED VCD FT FP FG 
wy" 


42 


Peeetton of the table the sign Of YMEYSG was positive and the 
t=sStatistic was significant with a value of 2.098. The value 
Of YETYSG was negative with a t-statistic of only -.262. 

This t-statistic value was well below the 2.00 standard set 
for the study making the YETYSG variable not statistically 
Significant in determining GDPGB84. This meant that the 
effect of YETYSG on economic growth could not be identified 
with any certainty using this text. 

The results of the model test for the countries in group 
1 are shown in Table XVI. For this test the sign of YMEYSG 
was negative and the t-statistic was significant with a value 
of -3.21/7. The sign of YETYSG was also negative but its t- 
statistic was -1.177. Again the effect of YETYSG on economic 
growth could not be determined. 

Since the relationship of YETYSG to economic growth could 
not be determined using the above test another model was in- 
troduced. This model simply looked at the relationship be- 
tween the two test variables with YETYSG as the dependent 
variable and YMEYSG as the independent variable. This model 
was then tested on group 0 and group 1 countries. 

The results of the second model test on the group OQ coun- 
tries were as follows (t-statistics in parenthesis): 

YETYSG = .094 + .465 YMEYSG 


(229.76) 
r-squared = .10 
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Though YMEYSG explains only 10 percent of the variation in 
mmiysG 1tS Sigm was a positive Sign and statistically 
Sami ticant. 

ine results of the second model test on the group 1 
countries were as follows: 

ViewiisGe— .021 = 2.591 YMEYSG 
(3 ealey.2 ) 
r-squared = .59 

In this model YMEYSG explains 59 percent of the variation 
in YETYSG. The negative sign of YMEYSG indicated an inverse 
relationship between the two variables which was statistic- 
pei SlONLEicant. 

The first test of the Latin American case involved com- 
paring the Latin American group 0 countries with the remain- 
ing group 0 countries using the economic growth model. The 
results of the test on the Latin American group 0 countries 
are shown in Table XVIII. In this test the resulting values 
for both YMEYSG and YETYSG were not statistically signifi- 
cant with t-statistic values of .554 and -.350 respectively. 
The results of the test on the remaining group 0 countries 
are shown in Table XVIII. Again the values of both test 
variables were not statistically significant with lot t-sta- 
tistic values. 

The second test of the Latin American case involved the 
comparison of the Latin American group 1 countries with the 


Zeteiningygceup | countries. The results of this test are 
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Shown in Table XIX. The values of YMEYSG and YETYSG were not 
statistically significant with t-statistic values of -.95] 
and -.093 respectively. The results of the remaining group 

1 countries are shown in Table XX. The value for YMEYSG for 
this test was negative and statistically significant with a 
t-statistic value of -2.049. ~%he value of YETYSG was noe 
Statistically seiciertcant. 

The third test for the uniqueness of the Latin American 
case involved the use of a dummy variable. The dummy varia- 
ble was introduced as an independent variable in the economic 
growth model with a value of 0 for Latin American countries 
and 1 for all other countries. The results of the test for 
all 45 group 0 countries are shown in Table XXI. The t-sta- 
tistic value for the dummy variable was -.222 which indicated 
that there was no structural difference between the Latin 
American group 0 countries and the remaining group 0 
countries. 

The results of the dummy variable test for all the group 
1 countries are shown in Table XXII. The t-statistic for the 
dummy variable was below 2.000 again. This indicated that 
there was also no structural difference between the Latin 
American group 1 countries and the remaining group l 


countries. 
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EV. CONCLUSIONS 


The purpose of this paper has been to examine the rela- 
tionship between defense, health, and education expenditures 
and economic growth in developing countries. A model for 
economic growth was derived through the use of factor and 
regression analysis and the countries were divided into two 
groups through the use of discriminant analysis. Applica- 
tion of the economic growth model to these two groups of 
countries provided evidence that was used to support the hy- 
pothesis of this study. It was hypothesized that less eco- 
nomically dynamic countries would sacrifice social expenditures 
such as health and education in favor of military expenditures 
while the more economically dynamic countries would spend on 
defnese as well as social needs. The basis for this hypothe- 
sis was the reasoning that military spending had a positive 
effect on growth while social spending had the opposite effect. 

The evidence obtained through the test of the economic 
growth model only partially supported the hypothesis. It was 
found that the relationship between economic growth and de- 
fense expenditures was positive and statistically significant 
for the less economically dynamic countries. This result was 
consistent with Benoit's findings. But the effect of social 
expenditures was not evident since the results were not sta- 


tistically significant. This lack of evidence may have been 
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due to data selection and availability. The addition of 
other variables such as welfare and housing into the social 
expenditures variable would have made a larger composite of 
data to compare with economic growth. But these variables 
had data that was available for a low number of observations. 
The test of the second model using only the two test varia- 
bles showed that defense and social expenditures are positive- 
ly related and statistically significant for the less 
economically dynamic countries. This suggested that the 
sacrifice of social monies for defense may not operate as 
hypothesized for this group. 

Using the economic growth model test upon the more eco- 
nomically dynamic countries it was found that defense expend- 
itures were negatively related to growth and statistically 
Significant. This suggested that the military in these coun- 
tries may perform strictly military functions while civilian 
sectors assume the functions of building the infrastructure 
and providing local security as suggested by Benoit. The 
second test on these countries using the test variable model 
showed that defense and social expenditures were negatively 
related and statistically significant. This suggested that 
there exists a trade-off between these expenditures in the 
more economically dynamic countries. 

The uniqueness of the Latin American case was tested 
using the economic growth model, the test variable model, 


and a dummy variable. The use of the dummy variable was the 
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only test of the three to provide useable results. The lack 
@mestatistical significance for the value of the dummy varia- 
ble provided evidence to suggest that Latin America was not 
unique as a region when compared to the rest of the world's 
developing countries as expected. 

While the findings of this study do not provide the evi- 
dence necessary to support every aspect of the hypothesis 
some insight has been gained regarding the relationship be- 
tween defense and social expenditures and economic growth 
for developing countries. Since this was a cross-sectional 
study and only looked at one point in time it would be help- 
ful to examine government expenditures over a period of time 
and make comparisons in order to contribute to the formula- 
tion of a general theory of defense expenditures and economic 


growth. 
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